primary seat of the lesions causing the muscular weakness and wasting. It would seem, then, that the point of least resistance in tabes is in the sensory root ganglia, and that the great majority of tabetics present a symptom-complex indicative of little more than this. The motor neurones usually offer a higher resistance to the toxin, but in circumstances at present obscure may fall victims to it, as in this case, almost pari passu with the sensorv. This vulnerability may be an individual peculiarity, or may be due to an unusual virulence of the toxin.
Occasionally the atropihic picture bears such a close resemblance to that of myelopathic progressive muscular atrophy, as in the case recorded by Dr. S. A. K. Wilson, that one is almost tempted to consider the possibility of the co-existence of two diseases, and, on the other hand, it is not surprising that some observers have suggested that progressive muscular atrophy and bulbar paralysis may after all be parasyphilitic degenerations. This view we are not at all prepared to entertain; some other toxin or vice of nutrition is yet to be discovered, but nevertheless it is interesting to find in a disease of undoubted syphilitic origin, like tabes, a series of cell degenerations and clinical features so similar to those of progressive muscular atrophy.
T. H. D., aged 35, late petty officer, R.N., admitted to National Hospital, March 1, 1911. Past history: Contracted syphilis in 1895; treated in hospital for four months, and continued treatment for ten months. He was in the Navy twenty years, and has never been a heavy drinker.
Family history: Parents living, healthy; two brothers and seven sisters, all healthy.
History of present condition: Sixteen months before admission a. progressive difficulty in walking, which had increased to such an extent that on%admission he was quite unable to walk at all. At the same time there was numbness of the feet, suggesting soft flannel. For over a year he had suffered from " shooting pains " in legs and knees, occurring in attacks lasting for about two days once a month. The pain was constant, but paroxysms of great severity occurred, particularly during the night. The pain was referred to the tibim. There had been a more or less constant girdle sensation round the upper abdomen. He also suffered from repeated attacks of vomiting and retching occurring daily for a fortnight at a time. At the beginning of the illness he complained of double vision, which lasted for eight weeks and then disappeared, to return again five months before admiss,ion, since when it persisted.
For two months there had been right ptosis; his vision had been failing somewhat all this time, but was better in the right eye than the left, so that he would raise the lid of that eye to get a good view of an object. Micturition was started with difficulty and there was occasional incontinence.
On admission: He was generally thin; weight, 7 st. 13 lb. Mentally he was bright, and gave a fairly good account of himself. His articulation was lisping, suggesting some paresis of lips and tongue; the tongue was tremulous and its left half was wrinkled and much atrophied. The palate moved well on phonation, but the pharynx was very insensitive. aDd there was no reflex. Vision, right and left, Ta; both disks pale, edges sharp and arteries small. Pupils of medium size, left slightly larger than right: neither pupil reacted to light, both reacted to accommodation and convergence. There was slight left ptosis, and complete ptosis on the right side. In the left eye external rotation was preserved, but all other movements practically absent except slight downward rotation. The right eye was paralysed in all its mnovements except external rotation. There was therefore complete paralysis of the right third nerve and partial of the left, but at this time no affection of either sixth nerve. There was no obvious weakness of face muscles, except of the lips, so that whistling movements were rather defective.
Sensation on the face was altered; tactile sensation was preserved, but well-marked analgesia was found all over the face to about an inch above the brows, so that the upper area of the fifth nerve was least extensively affected. The jaw deviated slightly to the left when depressed, and the left masseter was wasted. Hearing was diminished in acuity both sides, tympanic was better than bone condagction. Motor symptoms and nutrition: Muscular power in the arms and trunk was fairly well preserved, but the legs were very weak and generally atrophied, the right more so than the left; the right heel could be raised from the bed with great effort a few inches only. There was double foot-drop, and plantar flexion was extremely feeble, particularly in the left foot. Hypotonia was very marked. Gait: He could just stand on the left leg if supported. Any attempt to walk provokes ataxic disorderly movements. Sensory symptoms: Tactile sensation was well preserved everywhere, but there was analgesia over most of the face and body, most marked perhaps on the ulnar aspect of the forearms and the outer side of the legs. Muscle pain sense absent. Co-ordination of movement in arms and legs very defective, so also was joint sense.
Localization of tactile stimuli erroneous.
The patient was treated with potassium iodide and mercurial inunction on and off for four months, together with massage, faradism, and Fraenkel's bed exercises. His general condition certainly improved, also his muscular power, so that he was able, in two months, to walk a little with the help of the go-cart. The ptosis of the right eye was less marked, but by this time the paralysis of the right external rectus was complete. This improvement, however, was temporary only, and in July, five months after admission, the patient was in a deplorable condition. Ophthalmoplegia externa was complete, except for a slight 8 in. deviation outwards of the left eye; ptosis double; slightly opposed by strong action of the frontales. Much atrophy of the masseters and temporals and very feeble bite; weakness of the mouth more marked; there was frequent choking with deglutition, and stridor when asleep; speech was monotonous, in a low pitch; the tongue was now wasted both sides and could not be protruded. The left sternomastoid was feeble in action, but not obviously atrophied. He could still get about with much assistance, but ataxia was very marked.
During the next two months the patient gradually became more helpless, until he was unable to lift either foot off the bed. Incoordination was more marked in the right arm; sensation was less deeply affected than might have been expected; tactile sensation to cottonwool was acute everywhere, but pain stimuli were delayed in appreciation all over the lower extremities, ulnar areas, and to a less extent over the trunk; joint sense was lost in the legs and much affected in the arms, and particularly in the fingers; deep muscle pressure pain was absent in legs and thighs.
The urine from the beginning always contained pus and an appreciable quantity of albumin, and at the last some blood. The temperature was as a rule at or about normal, except during the last ten days of life.
The patient died of respiratory failure on August 11, about five months after admission.
POST-MORTEM REPORT BY C. M. HINDs HOWELL. At the autopsy the bones of the skull and the vertebrae were found to be normal, but on removing the dura mater, which was normal, the leptomeninges were seen to be milky and somewhat thick. The third, fifth, sixth and twelfth cranial nerves were found to be wasted and smaller than their normal size. With regard to the spinal meninges the pia-arachnoid was a little thickened, particularly over the posterior aspect of the cord, and more especially in the cervical and upper dorsal regions of the cord. Both posterior and anterior nerve-roots were decidedly smaller than normal.
In this research the following material was examined microscopically: The whole of the central nervous system, all the cranial nerves, with the exception of the first, and the Gasserian ganglia from either side.
Many posterior root ganglia, and both anterior and posterior roots of many segments. The median, ulnar and peroneal nerves, and the following muscles-viz., temporal, tongue, eye muscles, thenar muscles and tibialis anticus. The tissues were placed in 10 per cent. formalin to harden. (A) The MIeninges.
There is some thickening of the pia-arachnoid, with a cellular infiltration of rather irregular distribution. This infiltration is densest round the blood -vessels, but occurs apart from them around the periphery of the cord. It is nowhere very intense. The types of cells of which it is composed are chiefly lymphocytes, plasma cells and a few adventitial cells. Of these the lymphocytes certainly form the greater proportion. The thickening of the meninges, although quite definite, is not sufficiently pronounced to account for the changes in cells and peripheral nerves, which will be described later. With regard to the blood-vessels, these are definitely affected, but in a somewhat irregular manner. There is thickening of the intima in the larger vessels, particularly in the anterior spinal artery, and proliferation of the endothelial cells in the smaller blood-vessels ( fig. 1) however, are absent. The thickening of the intima does not affect the whole course of the artery, as it might be seen in one section and be absent in another in a different locality of the same artery. It affects the whole circumference of the vessel.
(B) Intramedullary Portion of the CorXd..
(1) Blood-vesse1!s.-There is some endothelial proliferation in the smaller blood -vessels. There is little perivascular cell infiltration, except in the posterior columns. Here, in the areas of neuroglial Neutrological Section8 thickening, perivascular infiltration is definitely present, the cells composing it being chiefly lymphocytes; but other cells are present, these being chiefly macrophage cells. There is not present any marked proliferation of small blood-vessels, such as were noted in the case described by Merle as chronic progressive syphilitic poliomyelitis.
(2) White Matter.-In the posterior columns of the cord there is evident thickening of the neuroglia, resulting in a dense network of fibres staining pink with eosin. With regard to the rest of the cord, with the exception of some swelling of the myelin sheaths in the cerebellar tracts and at the periphery of the cord, there is little or no change. There is nowhere any gross vascular lesion.
(3) Grey Matter.-The most striking feature in connexion with this is the alteration which has taken place in the nerve-cells; all the cell-groups of the grey matter are involved ( fig. 2) Consideration of the above table shows that the cells most affected in the ventral horns were the lateral groups. In the cervical segments examined there was a loss amounting to 52'5 per cent. in the sixth segment and 65 per cent. in the seventh segment. The first dorsal and eighth cervical segments had been used for other purposes, but in them the cell-loss was even greater so far as could be roughly estimated. In the lumbar segments examined the lateral cell-groups again were most affected. The total cell-loss amounting to 47'7 per cent., 62'3 per cent. and 60'6 per cent. in the second, fourth and fifth lumbar segments respectively. . 4) . In some instances, however, it has assumed a more globular form than usual. The Nissl granules have lost their definition and stain deeply. The nucleus, which is sometimes displaced towards one end of the cell or to the side, also stains more deeply than usual. In many cases a large part of the cell body is filled with yellowish pigment. It will be seen that these changes correspond closely to those observed in FIG. 4. Cells of bypoglossal nucleus (haemotoxy1in-eosin). Changes oval areas, common and septo-marginal tracts. There is a marked absence of fibres passing into Clarke's column, and examination of the column itself shows a striking absence of the usual meshwork of myelinated fibres. The same remark applies, but to a less extent, to the ventral horns. There is no degeneration to be seen either in the cerebellar or pyramidal tracts. Examination of the anterior and posterior roots shows marked degeneration, the posterior roots having suffered more severely than the anterior, though the latter are very considerably affected. It is worthy of note that the cerebellar tract stains well by this method, albeit with marked swelling of myelin sheath, whilst the cells in Clarke's column, as we have noted, are greatly reduced in numbers.
(D) Marchi.
Examination by this method shows both recent and old degeneration in the posterior columns of the cord, the old predomina"ting. Large numbers of macrophage cells can, be seen stuffed full of fat granules. These cells have' accumulated in many places round the blood-vessels. There is some degeneration in the cerebellar and pyramidal tracts, but relatively very little, and what there is is diffuse. There is no marked degeneration of the intramedullary ventral root fibres by this method. There is some degeneration present in the anterior roots, but as in the case of progressive muscular atrophy the degeneration is comparatively slight. A posterior root and ganglion attached were examined by this method, and true degeneration traced in the posterior root right up to the ganglion cells. This observation is interesting and in opposition to the view of Nageotte and others of the French school who maintain that tabes is due to a transverse root neuritis produced by the meningeal inflammation so often found over the posterior columns in tabes.
The absence of marked degeneration in the cerebellar tracts is again to be noted. It would seem that the cell may die and even disappear without any effect on its axon so far as we can demonstrate, provided that death of the cell takes place slowly enough. In support of this I would quote Page May and Holmes, who found disappearance of Betz cells after transverse lesions of the cord, with no demonstrable change in the pyramidal tracts between the cell and the point of injury.
The Medulla Oblonlgata, Pons and Cortex.
(1) Weigert-Pal.
The degeneration in the posterior column of the spinal cord is continued up into the gracilis and cuneatus nuclei. There is also quite Inarked degeneration in the descending or spinal root of the fifth nerve on either side. This can be traced down to the lower part of the medulla.
(2) Hwmatoxylin, Van Giesont and Nissl Methods.
(a) The meninges show the same changes as those described in the spinal cord. There is undoubtedly thickening of the pia-arachnoid and cell infiltration into this, such cells having the same appearances as those already described in the cord.
The sheaths of the ninth, tenth, eleventh, and twelfth nerves show considerable amount of this cell infiltration, but it is most marked in a definite perivascular distribution. Some of the intramedullary bloodvessels show this perivascular infiltration in a most marked manner. There are well-marked intimal changes to be seen in some of the bloodvessels, but all are not affected in the same degree. There is no thromibotic or other vascular obstruction to be seen in these sections. Marchi Method.-There was, unfortunately, a diffuse degeneration present by this method throughout the sections examined, but the following points could be determined with certainty: There was very well rnarked degeneration of the fifth nerves within the pons on both sides. This degeneration could be traced down to the lower part of the medulla, but below this point it was obscured by the diffuse degeneration referred to above. It was impossible to say with certainty whether there was any degeneration in the mesencephalic root of the fifth. There was some degeneration in the posterior longitudinal bundle, which could be traced down into the spinal cord, but was lost in the upper cervical segments. There was degeneration of the tenth and twelfth nerve roots within the medulla. There was no degeneration of the pyramidal tracts, or of any cortical fibres. The fasciculus solitarius was not degenerate.
Cranial nerves: All the cranial nerves, with the exception of the olfactory, were examined by Marchi and haBmotoxylin and eosin methods. With the exception of the optic nerves, which seemed normal, they all showed practically identical changes, although the seventh were least affected and the fifth nerves most. The change consisted in the presence of rather coarse droplets which had stained with Marchi's fluid, but they were much fewer than one might have expected, and only occurred here and there through the nervefibres. With hematoxylin and eosin no evidence was found of any acute neuritic changes, or of any gummatous condition of the nerve. They appeared to have undergone simple atrophy, which was most apparent in the third, fifth, sixth and twelfth nerves.
Peripheral nerves-median, ulnar, and peroneal-were examined by Marchi, Weigert-Pal and haematoxylin nmethods. They showed slight Marchi degeneration, evidently of long standing, diminution in number of fibres, with marked increase in connective tissue. No evidence of any acute process was found, and the changes observed were regarded as secondary to the degeneration of ventral horn cells.
Anterior and posterior nerve roots: The changes observed in these roots may be summarized as follows: (1) The pathological changes present in these ganglia were considerable and may be considered under the following headings (1) Cell Changes.
(a) The nucleus often situated eccentrically and staining sometimes in. a homogeneous manner.
(b) The nucleolus: As a rule the nucleolus is situated centrally in the nucleus but sometimes has taken up an eccentric position. In such cases the nuclear membrane may be seen bulging in front of the nucleolus. In a few instances the nucleolus seems to have been -extruded from the nucleus, but it is difficult to recognize the extruded nucleolus among the round cells present within the ganglionic capsule.
( fig. 8 ). This change, which occurs more markedly in the Gasserian ganglion than in the posterior root ganglia, though it is to be noted in these also, appears to follow degeneration of the cell. The proliferated cells invade the degenerating cell and finally replace it altogether, so that the contents of the capsule consist of cell collections which have originated in the manner described. The cells are of two types: (i) cells having small round nuclei like lymphocytes, which are probably derived from the connective tissue, and (ii) cells with larger nuclei, whose chromatin is arranged loosely within the nuclear membrane. These are undoubtedly derived from endothelial cells of the capsule. Newly formed capillaries can be seen in connexion with many of these proliferated cell aggregations.
(3) Blood-vessels are engorged, and in connexion with some of these a few scattered foci of small round-cell infiltration can be seen.
With regard to these changes within the capsule it is interesting to note that exactly similar changes have been recently described by FIG. 8. Gasserian ganglion (hnmatoxylin-eosin). Note Alfuscles.
The following muscles were removed for examination: the tongue, the eye muscle, the diaphragm, the thenar muscles, the temporal, and tibialis anticus.
All the muscles showed similar changes, but they are least marked in the various ocular muscles examined. The latter appeared very little changed indeed, although completely paralysed for some time before death. The changes in the other muscles are practically identical with those found in progressive muscular atrophy. There is diminution in the size of the fibres which affects various fasciculi in different degree. The atrophied fibres still showed the transverse striation on longitudinal sect.ion. There is well-marked increase in the fibrous F-14 tissue in connexion with the various atrophied muscle groups and marked increase in the number of nuclei present.
In the transverse section central nuclei were rarely seen, and central vacuolation of the muscle fibre not at all. The muscle spindles appeared unchanged and there was no degeneration of the intrafusal muscle fibre. In one or two of the sections a condition was observed which I have seen in one case of progressive muscular atrophy. At the periphery of the fibre and apparently invading the sarcoplasm a rather large oval cell, or group of cells, can be seen ( fig. 9 ). These cells contain homogeneous staining cytoplasm and a well-marked, but rather small nucleus. They sometimes appear to be embedded within the muscle fibre which they have excavated before them. Dr. Gordon Holmes, to whom I showed the sections, informs me that he has found similar cells in cases of progressive muscular atrophy which he has examined. He referred me to Durante's article in Cornil and Ranvier's " Manual of Pathology." Here these cells are described in connexion with muscle changes in progressive muscular atrophy and they are regarded as a retrogressive condition of the sarcoplasm, after the myoplasm or contractile part of the muscle fibre has undergone atrophic change. It is, however, to be noted that Hayem has regarded these cells as evidence of attempted regeneration of the muscle fibre. In what way, it was asked, did syphilis produce degeneration of nervecells ? Was such degeneration to be regarded as primary or secondary to vascular disease? Dr. Harris in reply to these questions quoted a case with pathological examination published by Merle. In this case the condition present was not a primary cell degeneration such as our case, and the two since reported by Wilson presented but a diffuse meningo-myelitis with perivascular sclerosis and apparently ischaemic cell degeneration, which is a much more definite syphilitic picture than is a primary cell degeneration. It is clear that direct 'evidence as to any causal connexion between syphilis and primary cell degeneration is very difficult to establish. It is, of course, very tempting to attribute the nerve degeneration present in cases such as these to a syphilitic toxin. Wilson does this in his interesting paper on two cases of tabetic amyotrophy, but arrives at this conclusion by a process of exclusion. For in his cases, as in ours, it was quite possible to exclude neuritis and any form of meningitis or vascular disease as cause of the cell degeneration. He remarks that there only remains syphilis, yet I would point out that all these factors mentioned may be excluded in most cases of progressive muscular atrophy; but certainly all such cases cannot be attributed to syphilis, though Wilson appears to agree with Marie and Leri's view on this matter.
REMARKS
Whenever possible, it is always best to postulate the presence of one rather than two diseases, but we must not be too readily convinced.
If syphilis is the cause of the cell degeneration in such cases as these, and I do not deny the possibility of it being so, it seems rather strange that this type of case is not more commonly met with. Syphilitic disease of the central nervous system is conmmon enough, yet these cases are, to say the least, decidedly uncommon. Also from the histological point of view the cell changes met with are not those usually associated with the action of any toxin. It is true that in this case a considerable number of cells in certain cranial nerve nuclei exhibit chromatolytic changes usually attributed to some toxic action, but the larger number show a more chronic degenerative change. Disease of the posterior roots cannot be invoked as an additional factor in the production of the ventral horn cell degeneration, as in the great majority of tabetics where that condition of course obtains, this type of muscular atrophy is absent.
One must not, however, forget the influence of the personal factor in determining the form that any particular disease or infection shall take. This is very well illustrated in the case of tabes itself. Not all those infected with syphilis later develop tabes. Syphilis is the predisposing influence, but other factors play, no doubt, a very important part in determining the onset of the disease. Of these the personal factor is by no means the least. It may well be, then, that there are certain individuals whose nerve-cells are so constituted that-once exposed to syphilis they succumb to conditions which in the case of others prove innocuous.
